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polishing the substrate to remove conductive material from the substrate, 
wherein polishing the substrate comprises polishing the substrate at a ratio of carrier 
head rotational speed to platen rotational speed of between about 2:1 and about 12:1. 

2. The method of claim 1 , wherein the retaining ring contact pressure is between 
about 0.4 psi and about 7.5 psi greater than a membrane pressure. 

3. The method of claim 2, wherein the retaining ring contact pressure is between 
about 1 1 psi or less and the membrane pressure is about 5 psi or less. 

4. The method of claim 2, wherein the ratio of retaining ring contact pressure to 

membrane pressure is greater than about 1.1 :1 and less than about 5.5:1 . 

i ■ ' 

5. The method of claim 2, wherein the retaining ring contact pressure is between 
about 2 psi and about 7.5 psi greater than a membrane pressure, the retaining ring 
contact pressure is between about 2 psi and about 11 psi, the membrane pressure is 
about 5 psi or less, and the ratio of retaining ring contact pressure to membrane 
pressure is greater than about 1.1:1 and less than or equal to about 5.5:1. 

6. (Cancelled) The method of claim 1 ,. wherein polishing the substrate comprises 
polishing the substrate at a ratio of carrier head rotational speed to platen rotational 
speed of between about 1 :1 and about 12:1. 

*TT (Amended) The method of claim 1, wherein the platen rotational speed and a 

carrier head rotational speed provide a relative linear velocity between about 20 
mm/second and about 1675 mm/second at the center of the substrate. 

Jbr (Amended) A method for processing a substrate, comprising: 

positioning a substrate having a conductive material formed thereon in a 
polishing apparatus having one or more rotational carrier heads and one or more 
rotatable platens, wherein the carrier head comprises a retaining ring and a membrane 
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for securing a substrate in the carrier head and the platen has a polishing article 

i 

disposed thereon; ( 

contacting the substrate surface with the polishing article at a ratio of retaining 
ring contact pressure to membrane pressure of greater than about 1.1:1; and 

polishing the substrate to remove conductive material from the substrate at a 
ratio of carrier head rotational speed to platen rotational speed of between about 1:1 
and about 12:1 and a relative linear velocity between about 20 mm/second and about 
1675 mm/second at the center of the substrate, wherein the carrier head has a carrier 
head rotational speed between about 10 rpm and about 120 rpms, the platen has a 
platen rotational speed between about 10 rpm and about 40 rpms, and the platen 
rotational speed and the carrier head rotational speed are accelerated at a rate between 
about 5 rpms/second and about 30 rpms/second. 
|U>- 

(Amended) A method for processing a substrate, comprising: 
positioning a substrate having a conductive material formed thereon in a 
polishing apparatus having one or more rotational carrier heads and one or more 
rotatable platens, wherein the carrier head comprises a retaining ring and a membrane 
for securing a substrate in the carrier head and the platen has a polishing article 
disposed thereon; 

contacting the substrate surface with the polishing article at a ratio of retaining 
ring contact pressure to membrane pressure of greater than about 1.1:1; and 

polishing the substrate to remove conductive material from the substrate, 
wherein polishing the substrate comprises polishing the substrate at a first polishing 
pressure and a first platen rotational speed and then polishing the substrate at a second 
polishing pressure less than the first polishing pressure and a second platen rotational 
speed less than the first platen rotational speed. 

-*1tn (Amended) The method of claims wherein the first polishing pressure is about 
3 psi or greater and the second polishing pressure is about 2 psi or less. 

The method of claim >0r wherein the first platen rotational speed and a first 
carrier head rotational speed provide a first relative linear velocity between about 600 
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mm/second and about 1675 mm/second at the center of the substrate and the second 
platen rotational speed and a second carrier head rotational speed provide a second 

relative linear velocity between about 20 mm/second and about 550 mm/second at the 

i 

center of the substrate. 

42. The method of claim 1, wherein the polishing article comprises a solid, pattern- 
free, abrasive-free polishing pad. 

T 

A%: The method of claim 1, further comprising polishing the substrate on a second 
platen to remove a barrier layer material disposed under the conductive material. 

\ 1. v 

4*. The method of claim >3f, further comprising buffing the substrate on a third 
platen. 

AST (Amended) A method for processing a substrate, comprising: 

positioning a substrate comprising copper features formed in a low k dielectric 
layer and a tantalum containing material disposed therebetween, in a polishing 
apparatus having one or more rotational carrier heads and one or more rotatable 
platens, wherein the carrier head comprises a retaining ring and a membrane for 
securing the substrate in the carrier head and the platen has a polishing article disposed 
thereon; 

contacting the substrate surface and the polishing article to each other at a 
retaining ring contact pressure of about 0.4 psi or greater than a membrane pressure at 
a ratio of retaining ring contact pressure to membrane pressure greater than about 1 .1 :1 
and less than or equal to about 5.5:1 ; 

polishing the substrate at a first relative linear velocity of about 600 mm/second 
or greater at the center of the substrate; and 

polishing the substrate at a second relative linear velocity of less than about 600 
mm/second or less at the center of the substrate, wherein a carrier head rotational 
speed is greater than a platen rotational speed by a ratio of carrier head rotational 
speed to platen rotational speed of greater than about 1:1. 
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The method of claim >67 wherein the second relative linear velocity is produced 
at a platen rotational speed between about 10 rpm and about 40 rpm and a carrier head 
rotational speed between about 20 rpm and about 120 rpms. 

AT. The method of claim )&, further comprising accelerating the platen rotational 
speed and the carrier head rotational speed at a rate between about 5 rpms/second and 
about 30 rpms/second. 

SO- 2> 

-teC The method of claim >5T wherein the retaining ring contact pressure is about 1 1 

^ 

psi or less and the membrane pressure is about 5 psi or less. 

The method of claim >6T wherein the retaining ring contact pressure is between 
about 3 psi and about 6 psi greater than a membrane pressure and the ratio of retaining 
ring contact pressure to membrane pressure is between about 2:1 and about 3.5:1 . 

The method of claim >5fwherein the polishing article comprises a solid, pattern- 
free, abrasive-free polishing pad. 

J&r: (Allowed) A method for processing a substrate, comprising: 

positioning a substrate having a conductive material formed thereon in a 
polishing apparatus having one or more rotational carrier heads and one or more 
rotatable platens, wherein the carrier head comprises a retaining ring and a membrane 
for securing a substrate in the carrier head and the platen has a polishing article 
disposed thereon; 

polishing the substrate at a first polishing pressure and a first platen rotational 
speed with a first retaining ring contact pressure between about 0.4 psi or greater than a 
first membrane pressure and at a first ratio of retaining ring contact pressure to 
membrane pressure of greater than about 1.1:1; and 

polishing the substrate at a second polishing pressure less than the first polishing 
pressure and a second platen rotational speed less than the first platen rotational speed 
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at a ratio of a second carrier head rotational speed to second platen rotational speed of 
greater tyan about 1:1 with a second retaining ring contact pressure about 0.4 psi or 

greater than a second membrane pressure and at a second ratio of second retaining 

i 

ring contact pressure to second membrane pressure of greater than about 1.1:1. 

J*2f (Allowed) The method of claim^T wherein the first and second retaining ring 
contact pressures are about 11 psi or less and the first and second membrane 
pressures are about 5 psi or less : 

(Allowed) The method of clain\^< wherein the ratio of the second retaining 
ring contact pressure to the second membrane pressure is greater than about 1.1:1 and 
less than or equal to about 5.5:1 . 

(Amended) The method of claim^KT wherein polishing the substrate comprises 
polishing the substrate at a ratio of first carrier head rotational speed to first platen 
rotational speed of between about 10:1 or greater, a ratio of second carrier head 
rotational speed to second platen rotational speed of between about 10:1 or greater, or 
both. 

(Allowed) The method of claim^2fT wherein the first platen rotational speed 
and a first carrier head rotational speed provide a first relative linear velocity between 
about 600 mm/second and about 1675 mm/second at the center of the substrate and 
the second platen rotational speed and the second carrier head rotational speed provide 
a second relative linear velocity between about 20 mm/second and about 550 
mm/second at the center of the substrate. 

(Allowed) The method of clain^MT wherein the polishing article comprises a 
solid, pattern-free, abrasive-free polishing pad. 

JZT!' (Amended) The method of clain^t; wherein the first polishing pressure is about 
3 psi or greater and the second polishing pressure is about 2 psi or less. 
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ho. ' y> , 

s2& (Allowed) The method of claim^fl wherein the conductive material is formed in 
a low k dielectric material feature definitions and the first polishing pressure is about 1 .5 
psi or greater and the second polishing pressure is about 1 psi or less. 

/ 29. (Cancelled) A method for processing a substrate, comprising: 

providing a substrate having a conductive material disposed thereon to a 
polishing apparatus; 

polishing the substrate at a first relative linear velocity between about 600 
mm/second and about 1675 mm/second at the center of the substrate; and 

polishing the substrate at a second relative linear velocity between about 20 
mm/second and about 600 mm/second at the center of the substrate. 

J&n (Amended) The method of claim >f, wherein the first relative linear velocity is 
between about 1000 mm/second and about 1200 mm/second at the center of the 
substrate and the second relative linear velocity is between about 20 mm/second and 
about 400 mm/second at the center of the substrate. 

21. « 

J&f. (Amended) The method of claim>f, wherein the conductive material comprises 
copper, doped copper, copper alloys, or combinations thereof. 

(Amended) The method of claim wherein the second linear velocity is 
provided by a platen rotational speed between about 1 0 rpms and about 40 rpms and a 
carrier head rotational speed between about 20 rpms and about 120 rpms, wherein the 
carrier head rotational speed is greater than the, platen rotational speed by a ratio of 
carrier head rotational speed to platen rotational speed of between about 2:1 and about 
3:1 to remove residual copper material. 

33. (Cancelled) An apparatus for processing a substrate comprising: 
one or more platens adapted for polishing a substrate; and 
a computer based controller configured to cause the system to perform a method 
comprising: 

u 
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polishing the^ substrate at a first relative linear velocity between about 600 

mm/second and about 1675 mm/second at the center of the substrate; and 

\ i 1 

polishing the substrate at a second relative linear velocity between about 20 
mm/second and about 60 s 0 mm/second at the center of the substrate. 

34. (Cancelled) The apparatus of claim 33, wherein the system further comprises 
one or more rotational carrier heads and one or more rotatable platens, wherein the 
carrier head comprises a retaining ring and a membrane for securing a substrate in the 
carrier head and the platen has a polishing article disposed thereon, and the system is 
further configured to polish the substrate at a ratio of retaining ring contact pressure to 
membrane pressure of greater than about 1.1:1, a retaining ring contact pressure of 
about 0.4 psi or greater than a membrane pressure, or combinations thereof. 

^Please add new claims 35-44 as follows: 

-35^ (New) The method of claim ^wherein the retaining ring contact pressure is 
between about 0.4 psi and about 7.5 psi greater than a membrane pressure. 

13- W 

(New) The method of claim ,357 wherein the retaining ring contact pressure is 

between about 1 1 psi or less and the membrane pressure is about 5 psi or less. 

J&T. (New) The method of claim ^35*, wherein the ratio of retaining ring contact 
pressure to membrane pressure is greater than about 1.1:1 and less than about 5.5:1 . 

*3fT (New) The method of claim wherein the retaining ring contact pressure is 
between about 2 psi and about 7.5 psi greater than a membrane pressure, the retaining 
ring contact pressure is between about 2 psi and about 11 psi, the membrane pressure 
is about 5 psi or less, and the ratio of retaining ring contact pressure to membrane 
pressure is greater than about 1.1:1 and less than or equal to about 5.5:1. 
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(New) The method of claim ^8f wherein polishing the substrate comprises 

polishing the substrate at a ratio of carrier head rotational speed to platen rotational 
speed of between about 2:1 and about 12:1 . > 

J&? (New) The method of claim wherein the retaining ring contact pressure is 
between about 0.4 psi and about 7.5 psi greater than a membrane pressure. 

JM? (New) The method of claim Jtff wherein the retaining ring contact pressure is 
between about 1 1 psi or less and the membrane pressure is about 5 psi or less. 



VA Jr£ (New) The method of claim >ttC ' 



Jfi? (New) The method of claim >ttC wherein the ratio of retaining ring contact 
pressure to membrane pressure is greater than about 1.1 :1 and less than about 5.5:1. 

(New) The method of claim jtf wherein the retaining ring contact pressure is 
between about 2 psi and about 7.5 psi greater than a membrane pressure, the retaining 
ring contact pressure is between about 2 psi and about 1 1 psi, the membrane pressure 
is about 5 psi or less, and the ratio of retaining ring contact pressure to membrane 
pressure is greater than about 1 .1 :1 and less than or equal to about 5.5:1 . 

tf" IIP 

JA? (New) The method of claim^Sf wherein polishing the substrate comprises 
polishing the substrate at a ratio of carrier head rotational speed to platen rotational 
speed of between about 2:1 and about 12:1 . 



REMARKS 

This is intended as a full and complete response to the Office Action dated March 
12, 2003, having a shortened statutory period for response set to expire on June 12, 
2003. Claims 1 through 34 are pending in this application. Claims 1-7, 12-14, 24 and 
29-32 were considered by the Examiner and stand rejected. Claims 21-23, 25, 26 and 
28 are allowed. Claims 8-11, 15-20 and 27 were objected to as being dependent upon 
a rejected or objected to base claim. Claims 8 and 9 have been rewritten in 
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